Friction Stir Welding (FSW) is a solid state joining process that involves joining of metals without fusion or filler materials. The frictional heat is produced from a rapidly rotating non-consumable high strength tool pin that extends from a cylindrical shoulder. The process is particularly applicable for aluminum alloys but can be extended to other products also. Plates, sheets and hollow pipes can be welded by this method. The process is also suitable for automation. The weld produced is of finer micro structure and superior in characteristics to that parent metal. FSW finds application in shipbuilding, aerospace, railway, electrical and automotive industry. The limitations of FSW are reduced by intensive research and development. Its cost effectiveness and ability to weld dissimilar metals makes it a commonly used welding process in recent times.
INTRODUCTION
Welding is process of metal joining with the help of heat or without frictional heat. In addition to melting the base metal, a filler material is often added to the joint to form a pool of molten material (the weld pool) that cools to form a joint that can be as strong as the base material. Pressure may also be used in conjunction with heat, or by itself, to produce a weld. Many different energy sources can be used for welding, including a gas flame, an electric arc, a laser, an electron beam, friction, and ultrasound. While often an industrial process, welding may be performed in many different environments, including in open air, under water, and in outer space. Welding is a hazardous undertaking and precautions are required to avoid burns, electric shock, vision damage, inhalation of poisonous gases and fumes, and exposure to intense ultraviolet radiation.
A friction stir welding (FSW) tool is obviously a critical component to the success of the process. The tool typically consists of a rotating round shoulder and a threaded cylindrical pin that heats the work-piece, mostly by friction, and moves the softened alloy around it to form the joint. Since there is no bulk melting of theworkpiece, the common problems of fusion welding such as the solidification and liquation cracking, porosity and the loss of volatile alloying elements are avoided in FSW. These advantages are the main reasons for its widespread commercial success for the welding of aluminium and other soft alloys. However, the FSW tool is subjected to severe stress and high temperature particularly for welding of hard alloys such as steels and titanium alloys and the commercial application of FSW to these alloys is now limited by the high cost and short life of FSW tools.
A method of solid phase welding, which permits a wide range of parts and geometries to be welded are called Friction Stir Welding (FSW). Friction stir welding has a wide application potential in ship building, aerospace, automobile and other manufacturing industries. The process proves predominance for welding non-heat treatable or powder metallurgy Aluminium alloys, to which the fusion welding cannot be applied. Thus fundamental studies on the weld mechanism, the relation between microstructure, mechanical properties and process parameters have recently been started. Friction stir welding as a joining technology capable of providing welds that do not have defects normally associated with fusion welding processes. Friction stir welding (FSW) is a fairly recent technique that utilizes a non consumable rotating welding tool to generate frictional heat and plastic deformation at the welding location, thereby affecting the formation of a joint while the material is in the solid state.
II. OBJECTIVE AND SCOPE
The goal of this project is to achieve optimum parameters of material (aluminum) under consideration. To investigate the strength of weld using different tool materials such as mild steel and OHNS steel tool. Defects occur during welding process. 
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IV. EXPIREMENTAL WORK
Parts are loaded into welder, one in rotating spindle (welding tool) and the other in a stationary clamp (work piece).Components in spindle is brought up to pre-determined rotational speed and then a predetermined axial force is applied.These conditions are maintained for a pre-determined amount of time until desired weld is obtained.Rotational speed is then stopped and increased axial force is applied until desired upset is obtained. Components are then unloaded and cycle is repeated for all tool designs.
Figure 2 Welding process
In this project we have made study based on shoulder diameter, probe length and type of material used. From the above table and graph it can be inferred that with increase in shoulder diameter the hardness of the weld increases. It may be due to the reason that, more surface contact is possible with larger diameter and it helps in producing sufficient heat for a harder weld. The maximum surface temperature obtained for the same shoulder diameter of mild steel & OHNS tool steel is more than that of mild steel. This is due to the fact that the hardness is more than that of mild steel, which in turn creates more heat and in more mobilization for the material. 
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V. CONCLUSION
With the increasing shoulder diameter the quality and hardness of the weld increases for both mild steel and OHNS steel tool. With the increase in the probe length the quality and hardness of the weld decreases. The temperature generated on the surface of the material increases with the increase in shoulder diameter for both mild steel and OHNS steel tool. As the hardness of the tool increases the quality, hardness and the temperature generated on the surface of the weld increases.
